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(54) UGHT SCATTERING SHEET AND UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a reflective liquid crystal display 
using a light scattering sheet and capable of clear display. 
SOLUTION: A mixed solution containing plural polymers (e.g. cellulose 
acetates) different from each other in refractive index is applied to an 
optically isotropic transparent base, the solvent is evaporated and a co- 
continuous phase structure is formed by spinodal decomposition to obtain 
the objective light scattering sheet. This light scattering sheet 
isotropically scatters incident light and transmitted light has the maximum 
value of intensity of scattered light at 2-40° of scattering angle. 
Transmitted light is therefore scattered with high directivity. The 
reflective liquid crystal display device has a liquid crystal cell 6 containing 
a sealed liquid crystal, a reflecting means 5 disposed behind the liquid ( 
crystal cell, the light scattering sheet 2 disposed in front of the liquid < 
crystal cell 6 and a polarizing plate 1 disposed in front of the light 
scattering sheet. 
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(57) mm 

mm] mu.i^~ h t:m\ mmmmmtn 




mm2] Mimmm^mfLu t^^mmn. 
^mfL^ 2-40° im^mst(om±m^t?> t 
i % ±^Bm&m^ 7 0 ~ 1 0 0 %xh^n^m 1 

[ft*«3] mmco^mmmmii^o. 5-20 

[f**fl|4] «®5}fy-r-©ffl^^0^;a5O. 0 1 
~0. 2-^fc5ft*)IllS«03tmiSLv'-ho 

mm y -7- ^ tt-cv ^ 5 w*^ 1 fE«©)tic 

iL'y- ho 

mm?] Si:®^yv-w5%, il>^i;< ifcio 

[fl*«8l «CDJKy-r-^3«l(0:*?y-r-iB2 

©jj^y-r-i-eHfig^jv, Si©jKy v-fc^20dfy 

V- 1 (DSi|^;S5ttt/^#= 10/90~90/10 

[f»*'S 1 0 1 mmmm^mmcmmh^m 
1 1 ] mm^wm^ ■^,vn-'7.r^y— \- 

[fl*^ 1 2 ] ^V^}C|S^f^^m^^ y -r- 

[fi*«i 3] mm^'mmmmM\.s 
mmm^^^. mmmm%w.-rmim.\ i 

[11*514] M^S#A§tLfc«ft-fe/ui:, r©fS 

« 1 tfi«©jfcmi^- > h m^x\^-^mm.m^ 

mm 1 5 ] ?S*-fe/w©if;^iim«;S«R$tu. 
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- f^5EK$itrv^5ift^i 4!E«©SWl«i,*.T% 
[000 1] 

10 w^m.^m.\mfho 

[0002] 

f!7-^'f[iCJ;i9, ifS©T^'-fex}4^^i:#ff®S 
^Jfflt'Sfcfes PDA (Personal Digital Assistano 

e) ftEcommmmmm^x^^^, ttc. 

20 ^ t.C»MT•6fi:©^/W;^M/^°y 3y©|8^;iSi|fefc 

[000 3] :itL^>©^i=^t^aji«i(iBri^ttas* 
fee^nsfc*. /^yxypsiftKcsftiigftii:, mm 

mhxmMtm<tzi3m^m^f\^x\>^, t.o 

lifSWa^S^SST'feSo 4-^©v/I.^;,i7'^T 

©»[::# 5 f*#©#^^fc;i;imt- 5 icWffit-* 
[0004] Rlt«ft«S^^»^«^1-5«*«.T^« 

^iLTa. TNS (Twisted NematicS) -^STNS 
(Super Twisted NematicS) ftEOM^O^^i^^h 

40 ^lltHAN (Hybrid Aligned Nematic) BBIrI^ 

*fcR-ocB*-K(±ffi«jE, mms 

[000 5] «#»©;>ClI(ffi^liC#o-CHffiSr:^-C 

m%) -kmmcmihy^. Kmx%imu a 
50 t^mm^o tfc. ismtmiLi/'-htm?^ 
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HU i|#lBg6 3-2 2 8 8 8 7^<a^, H*R]|iJ^^ 

[0 0 0 6] L^^L, mmmmm*%:^7~itt 
®*lRI^>:^tl^^J$*5}Sl«lama^-j;!)^ M^m^^^m 

[0 0 0 7] Sfc. SW**f:gLLrK]«ai4^#^-r 
-8 4 3 0^<2:-^t:i*), ^ft-fe/K©7pyh{||fc?g^$ 

#l|v/- h^s^?,tbTV^5 (1 9 9 8^0«fB^#» 
[0 0 0 8] ffia:^ h«3eica'>--hi:L.T, » 

- 2 6 1 1 7 i^^^sfcii, m^±;^mcmmm 

tfcS^»«a5|S^$tl,Xl^5„ mmW-l- 2 7 9 0 4 
#M¥9- 1 1 3 9 0 2t^«SiCtt, 7°9;^f^ 

7-9 8 4 5 z^^imu^. m.^-^i^n\z.%mM-^% 

SLl) ■kWMUz.m:mjmn^^iiX\^-^, 
[0 0 0 9] L;5>L, hT'tt. 



[0010] 
[0 0 11] 

msxm.m'm^ mi.mm.m.7mm ^ 

[0012] *^H^©$ f>(cfife®Bfta, 

[0 0 13] immm\(om^. i«»STi«M«iog 

[0 0 14] WlHJttSLV 

[00 15] 

[ns^^ft-f 5fe*©^K] imm^h\x mm, 

30 (bicontinuous) W^'&^im.XZ.WMX^^^hs 
[0 0 16] t^^t>*>. *«lii3lemSL-y- h (SjIS 

mMxmm^ft.%mLV-'\xh':>x. mmm 

"m. «©jK y ■^-■^^tMm-^hd^T. fcv 

*^ogjifta*f4m:^2~4o'' mmm. 
K < . ^)6si3ii¥H 7 0-1 0 0 %sa-efc 

5. fi[|B*»^ffi©WlBraK«l, ^Jxiif. 0. 5~ 
2 0 /i mSg-efe D . «i:©5i^ y •^-©iSf*oStt. 

0, 0 1~0. 2S*-!?*)5, 

[0 0 17] iifB)tta'>-btt. *ai^ffi«®t*t 
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[0 0 181 :^m(omx-it. m^\cEmm^z 

[0 0 1 9 1 ::^m\m. mmx^fimMi^^T^ lo 
mm-htittiZo i®^»i-^3v^r, fg^*/i-©tfi:5^i' 

[0 0 2 0] Tiio, *?l!*ffl»(C*3V''T Fv—hj iH, 
[00 2 1] 20 

imommmi imn.^- hi m^^y-v 

mi 0~3 0'CS*(O^S.T) fcfc^^ 

at. S*o^yv-?r^;z., ii>^m 
xmmm-rmm m^ts. mmxmm) ^ so 

[0 0 2 2] «SLtt^«ii)5ftfc, «»!Ky-7- 

m^omtK Mx.«, 0. oi~o. 2Sft. ts- 

*t<i±o. l~o. 1 5SStife5J;5i-E^-&*:'-ar 
■Cffiffl T'# 5„ Hfffi©^;iS 0.0 1 *^-ett5ilf:SL 40 

mmimyh. mm<Dmi^o. 2i:^±%\^^tm 

[0 0 2 3] «©^yv-tt, MxLfi. 

(3j«yx-T;>;^;W*y, W£ if) , 

3:=Wi/3:-7^;V^^JI| (2, 6 -df i/V-/ -/WM-^ 50 



" WyT'^'i?^:^, ^y^y/^i^y^^^coi?xy?^=f 
A, ;<f-wy-/^^'i;'3cy*i-g.ft, 7^5'y^-^y/^ 

[0 0 2 4] ;^^i/>'^^||tf±, 

Wyy^f-ky. ;^^wy-a-^f- 

#:*a , :^^vy^^m.^hmm>mm ( 

^) T^'y/v^*ftfl=, «l*vWyK, -^W^KS 
yn:=hy/l.*M'g-# (ASffll) . (p{ 

^) r^y/pj^^iftitcD^i-g-^ 

y /i^^^ ^^l-^l-^ft:, - :^ 9 V, 

- (;^^') T^'yyv^:t;^r/i'*M^#:, xf-uy-;>t 

^:?y;i-^^f-/P- (pi^) Ti?y;i/K*S-^#:;i 

vy-/^^Vm;< f-z^^m-^m^ E0:^f-uyt/ 

i'^v/um;^^A^^±!mttzm:^m , asm 

:^9-V'y-:f-^i^x.y^m^i^fi:}fii^-iii^o 
[00 25] (;^^) T^ymmmtLxix 

d') T^y/v^t-:/f-/K (pf^) 

m (7!^) r^'y/p^Ci-,0 r/i-^/v; (y^) 7^ 

(pf^') r^y v-b ; ^yv'i^'/P (pi^r) r^y 

b ; N, N-\^7jV^jU7^/7/V^;V (p{^) Ti^ y 

mm. \f=.;v:^7.Tfumm. m-^v^ym. 

[00 2 6] {^^) 7i^]);mm'itLxit. m 
#yyi?^'y;vsip«9^/i^:i^o!Hy (j*^') r^'y 



y^'fix'- ri>^))\'m%m^. (^^) 7^'y 

(5 0-1 0 01*%. ^tL<tt7 0~10 0 

fi»%s«) b-r^:i9{^^)/i^m:^^rvmmm\ih lo 

[0 0 2 7] tf;:^;>x;^x/VS1SIBi LTtt, \;^;V:x. 

7;Wa-A.#l^#:, ^y tf=i;V7-fe^'-;HSI|;iifaS 20 
[0 0 2 8] tf-/l/3:-r/Vl#||tLTtt, 

MO 7/V^/i'3:-^/P t ftll^tt^ft^l: i 0*fi^#: 

[0 0 2 9] /NP^ytlr«JiltLT». dfy:Sfblf::i 
fi^l*. iSftf^/l^- (pt^) 7^y;vK3i;^7^;v^tM 

[0 0 3 0] :i-u74ymmim. mm-, ^y^f- 

ft:, oif-uy- (^^) 7^y/Pm3i;x7^/l'*fi^#:7'<c 
LTtt. ^^^;tV7^'V i>->^'n^y 40 

sfi^^^c^) . mmmtuy^ytm^mm^i 
5o mm^^i-yy ^ ymmt±. mm. ^s>^ rr- 

>y(ARTON)j , ffifnig ^-^t^^y^y^iZmmt)! t£U 

[0 0 3 1] 3Sy*-*;4i-h3^;tJ|tf±, lf;^7a;/ 
-;Hg (i^';^73:y~;VA;'j:if) ?r'<-;=^i:1-5^#^ 50 
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sKy^-Ji^^-h, -J^J^f-U-y^y 3-;Vtf;:^7y;V;& 
[0 0 3 2] Jj^y3:;^7^/HOTI(i:tt> Tl/7^/W^!fe 
I^-h^'^ifOsJfy 74'dS^V>'7'^7^W-h>^# 

yc>-4 7;^^^y■^-7^'^'-^^'^^^(DJj^eJ]<!;Ip^7' 
Ti', 7;vdf^y7y (c^-, rjvi^yy 

mm. 5ofi»%£iJ:) tbr^ 

tLTtt. 5}? y 0^-4 7/V^^y7y W-hO#|^^'fi 

C2-4 Tji'^yy^]} ^-/piD-u^. jj?y;f 

^v-Cm 77P-^ky:/y Cho 7;V^P'yif 

/K *^if;^7a:/wi'A?*j;if) . mm^t-rzi^:t 
-/i- {yjvty/ymm^^t^Q, 'd-yfT, (4- 

(2 -t KBdf-i/i bdf-» 7x-;^) 77V;fl/>', tf 
X7x/-;WA, t~X73i/-/UA-7;VJf 

-(YmmfiE) *^^-ftt^Lfc=5jfy 3^X7^71/, ^# 
(omm^m'J-^j^-f-ym. r^^^iymfi^Emmm 
4*T.5o jKyj^xr/v^wm, 4^y7y i/-f5i^t 

IH, 7v'lf^'^/i:^©JiJISK^;*y^;^^>'^^ffiv^fcigD^ 
:^;^^ya:;^r;K t--^-:^x27^ YyfiEcoy^ \-y<D 
m.ximm^Wh'k-^ii^. ^^tLv^;3fyx;^r;^5^ 

It. mm^^^')^:^T;\^ mm. c 

H 7/Vi3f^y7y U-hSa#y3i;:^9'/V^iif) fs:^ 

[0 0 3 3] 3jfy7? K^WgiLTii, -THxiyA 
6, -f^pye, •f-^'nyee, -f-fayeio, -r-i 

p>-612, -f^nyil, -f-fpyi 2:^<fJfCQilIS^ 
^y75K. '^:)j;VTf.y^ mm. T^yy^'/m. 4 
yy^m. 7x?\iymf£E) hi^r^y mm. 
^•f/'^yyyrs.y. Ti^'^v-y v>'v^7 5y) tt^ 
6>#fc*x?.jj^y7^ mEfjmftbhz. 5i<y75 Ki 

«tf4, £ -*7°n7^^'A/£^CD9^'^'AOf|fiX 
[00 34] -fe/VP-xp^ft:® 5 h±/Vxi-%x.%y^ 

A-mtLxit. mm. mmtmm:^:^^^^ (±;uu 
-:^i/r-^T~h. ■fe/wp-;^ f y 7-feT- h!^eifo-fe 

n-;^:/^y-h, ■fe/PD-;^7-feT- b/n tf;t^- 
-fe;i-n-:?;7-feT-h:/f-i/-h/£ifwc,^ t*l6 
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Ci-t T/P^/P-fe/vp-;^ ; *;^^}^df•->;'!g^/^■tr/^p- 
;^XB■l:cDi[, -<yt^/w-fe/l'P-;^, J-izf/i-T/P^/i- 

[0 0 3 5] if*LV^d*DN'-m, ^Jxfi, xf-wy 

^/I'^tii, 'KPT? h'mm. ■tjpu-m^^. 

*X5, modify 'r-i:L-C[4, It, *)feStt-C?fe 

mm. (p< r ^ y /u^wt. 

[0 0 3 6] ^fih(Dmi:<ot^')-7-\-mmam^t> 
•fr-cffiiB-t?t:5o M^tf. ^mossyv-toia-e-ftCK 

r-fer-h, -fe7>n-;^ >yr-fer-b, -t/vxx—y^r 
^m) it, m©'i^y-7-i:iB.^^^fc-t-CfcJ;v\ 

[0 0 3 7] *yv-©:tf7xfe^astt, mx.\t. - 

100'C~2 5 0'C. ^fSL<tt-5 0-2 3 Ot. $ 
bC^f*L<(iO~2 0 0'Cgfe 50-18 

^nmoM^t^h. «j*5Ky v-co 5 v>^i< t 1 00 

jKy-7-(D;if7^te^aS(4, 5 0t£A_h (^i|;ifi. 7 

o~2 0ot;sg) , ^f4t<fii oo'ceii (^jx 
fi. loo-iroicss) T'fc2.©^5;frfijr'fc5„ 
y >7-©aSip*S^)^i:tt, ^xLif. i,ooo,oooKT (i 

0, 000~1, 000, OOOSft) . ^ L < «10, 000-700, 000 
[0 0 3 8] *^B^-ett«i[®:<Ky v-|rttPfgffia>e) 
JlSW(ca«f:®^yv-©;1f^tt©^|ir{::;5^ 



(6) #M 2 0 0 2 - 1 4 8 4 1 4 
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[0 0 3 9] aft©jj^y-v— a, mi©Ji^yv-tB2 
t ^ 2 ©^ y i m^'^i^-tmmm^fifiw 

-fer/l/p -J5? T-fer- b7°n tf;^-^- h/^ if ©-fe/P-p-;:?: 
{#y;^^^y, ;^f^w>— r^J'y n;::fy;wit 
/I'^Tif^/i'^eif) . {y>/vt^;v 

^ymmwh-f:i,n^mii}E) . #y;&-#;^-h^ 
Ml, ■^s^}:x.%^jv%mm ctf(EjKyc2-. r/v^f-wy 

jy W-hJ^=i:^^y3:;^7^>^£if) ;^£if-efco-Ct>J; 

w 

[0040] l|i©5Ky v-iM2©^y V"t©sii-^ 

54, M:i«. #f#/t#=l 0/9 0-9 0/1 0 (1 
20 SS, fft L< {±2 0/8 0-8 0/2 0 (M 

tt) us.. S&C^f4L<tt3 0/7 0-7 0/3 0 
(fi»Jt) SS, #iC4 0/6 0-6 0/4 0 (fi* 
Jt) S^-efeS, -*©;^y-7-©fJ^;5S#-f^Si, 

i>«iLfcifM©ftatfc;s5{g5fcfc, m3te©^dS{gT 

■f-5<, 5^*5, 3ei±©«©/}fyv-t?v--Mr?f^-r 

#7Ky-7-©-&*-ft}±, mn. i-9ofis% 

(M^«, 1-70 S t < tt 5 - 7 0 M 

%> ^ i-a^* L < a 1 0 - 7 0 mm<,) ss©®ffl«> 

30 [004 1] ifmn(D%mL%^- v mm-ii'jtw.nM 
{4, 'pfiib^mmmm^^Lx^^-i,, mmm 

mmmLx\^mm mm. mmm ^m-r 
5. mm%mM\t. 'M£<thmmm^t:^\.x 

htmmm tt^%^L±mm^^Lx\^xhii\\ ^ 

is. xfy-^^'/^^^c^av^T, mm(ommc^^x 

40 mmm^ § b ©Sfsss^ tc j; i? wmmit l . w^i»3t 
T, ffl^^si©sgKior, mmmi&mmm7& 

mmmmmmmtomm^xh^m. -m 

ft (Mi^sKyv-ft) ©»]^f4, #Jta. 3 0%£iT 

(#SJ±) , ^tL<f4io%^T imit) xh^x 
50 v-^ik. mc^y'^j>^n:^vv^~mxh'^x%i: 
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[004 2] mmmmmii. m^. sxiti^- h 
[0 0 4 3] Jit. msm 

[0 0 4 4] *i:sLv— ^i^^3v^T*aiK^i©¥i^ffiPl 

mtf. 0. 5~2 0;im mt^. 1-2 0 
/xm) , jif*L<ftl~l Sftm (^J^fi, 1~1 Ofj 
m) Sft-efcS, ¥^ffiMfigSi:i5/h§-t-f5i, Kv^ic 

[0 0 4 5] #jiiil©¥^ffiME«ltt. 

^m^mdmiiiLxhi\'\ 

[0046] 2 d • s i n (6/2) =X 

X^htmmi^-h. •ffy:^^ (*§lmm) 13. R 
t^T/l-? ^^'i.Kltte 1 5 LfcSMSL C D^t' 

g (NIHON KAGAKU ENG NEa-20MS) 2 0 (ij; 5 , i©H 
IS L C D ^ x/V»a<D 7 n y h ffiii >!t LTM:*"lR] C 

(mSL3t©5^*) ^«T'#5, 9 1=0° ^tjJ'biL 

fi. mSLAe 1 = 1~6 0° mm 2~A0' ) . 
SfSU<«:5~30° . Se.iC^ftL<ttl0~2 0' 
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[004 7] tfflE^f'/t.^tt^fiJffl LT. #ffe*^|Pl;i^?> 
g« (NIHON KAGAKU ENG NEO-20MS) 2 0 }' i 15 , R|t 

mmm-mm<oms[mm2ixmi-^z. 

[0 0 4 8] ^fetc:, ifctfcfSL-y- ^^':joV^T, JfcicSL^ 

stma^atcMfiifi. i4 (®:a)t©3S«©aiife* 
strfii^f sfcfc©w0) \zmi-mmM\^xm^X' 

l^— f -Jt^lf^ (NIHON KAGAKU ENG NE0-20MS) 2 0 

f)^k. %m'y- h 1 2icm-fxv-f--titm^t 

5, 3tifcai^-M 2T-fe»^tiJ'^;5S^) 

SlU 3ti:SL->'-M 2 0E»>P)|liM-tSo fcSL^ 
e 3-^©Slfca3fe©3S«Sr«lffiS2 lT-fi^a-f-5-i: 

mtLxii. «m. u-f~mn.mmmw (b 

[004 9] 3fcf:SLv-- f ©^^emSji^ (S§e«) 
It. mm. 70~100%SS. lf*L<ta;80~l 
0 0%gg, $e)t-^if4t<«9 0~l 0 0%feST'fc 

5„ /j:i3. ^3t»3Wtt> P*mfel« («) 

^X:^-^- (NDH-300A) (' i tJtl/t-et 5„ 

[0 0 5 0] tiis. mm.^~ui. %m.mm,xfi^ 
is,hx-hx.<. mm-mi^ [m^y-vx^ty^^vj^) 

[00 5 1] mm^m {m^y ^) m^-rmm 
■th\^'mM%m^^mm-^mmtLx\-i.^ mm. * 

;PP-Xpi£# {±JVn--7, h y TtT- h (TA 

c) , •fe^P-n— ;^v?r-fe7''- h^if©-fe;n2-;^r-feT 
-h^j:^) . 3Ky^;^r/i-^«l (:4^!J:tf-kyr W7 
(PET) , *^!)y'^^>r^7^'^-^ (p 

BT) , r^VTvv-v^mmfiii) . 

mm (*!;:^/v/f:y, (pes) 

Jiif) . t^V^^-T^v^wmm (#yx-T;P^rf. 

(PEK) , ^yrn-T/l^i-T/l-^by (PEE 
K) ?'i:af) , sKy^-^^-MWg (PC) . 3Ky:f 
Vy^y^mm (^yrc^Wy. Tl^yT'nfvy/i 
W . W^-f-Virvy^y%mm (T-hy(ARTON). 

•^;f^->'^';^(zEONEx);'j:H') . ^^xi^y^^mm mv. 

mm {t^V 7.i-Wyti}£) , tfrt;vxx^;i.X«tf=: 
;>r;v=i-;i'^MI (Ji<y tf=/vr;v=i-/i'?'^if) ^gi^ 

mwhii^, m^m^i-i i ttxa 2 lijfit sji-ri/^ 
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(PET, PBTife^) , •fe/^^-;:^I;^r/^a, mz. 

[0 0 5 2] mmxmmi^- b©jf Mx. 

{f, 0. 5~3 00//m. ^±L<(41~100Am 

5 0;xm 5~5 0/im, 0~5 0/i 

m) Sa^feoXtiVV v'-fJ¥^dS«i-t*5i. t 

L<tt5~5 0;imgft, ^ P>K$F^ L< S 1 0 ~ 3 0 

[0 0 5 3] *^3, mmmm^:tt^%mMx\t 

[0 0 5 4] /j;i3, mn.i'- M4« m^omm. m 
. mm. mm mmmm . mmm. m 

[0 0 5 5] ttfta-y- hmmmi :^m<^m 

StlES?!^jt#: i^tSLli-efll^ 
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[00 56] tummo^^ y v-^^tpii^jsa, 
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